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The eggs of Urcchis that cleave and develop as a result of activation

by dilute sea water have been previously shown (Tyler, 193 la) to be

those which extrude no polar bodies. It would appear then that the

embryos produced by such eggs might be tetraploid, diploid, or haploid,

depending upon the behaviour of the chromosomes during the first two

nuclear divisions. A cytological investigation of such eggs shows that

the embryos are diploid in chromosome number, and that only one

maturation division occurs.

The preparations were made by a method used by Karl Belaf and

similar to that described by him (1928). It consists of joining and

later separating two cover-slips, one containing a drop of eggs and the

other a drop of fixing fluid. The eggs are flattened to any desired extent

and stick to the cover-slips, which can be handled in the same manner

as slides containing sectioned material.

Two types of eggs are produced as a result of activation with dilute

sea water (Tyler, 1931a). In one type the initial behaviour is identical

with that of the normally fertilized eggs, two polar bodies are produced

but none of the eggs divide. .In the other type the initial behaviour is

quite different from that of normally fertilized eggs; no polar bodies

are produced but practically all the eggs of this type divide and develop.

In making the cytological preparations of the eggs of the first type,

use was made of the fact, previously reported (Tyler, 1931&), that an

inverse relation exists between the total percentage of activation and the

percentage of cleavage. Thus treatments giving 100 per cent activation

produce only eggs of the first type which do not divide. For prepara-

tions of the type which does not extrude polar bodies, the eggs had to

be isolated from dishes containing also unactivated eggs and activated

eggs of the first type. These eggs can be readily distinguished at an

early stage and can be removed for cytological preparations before the

time at which the first polar body appears in the eggs of the first type.

The counts of chromosome number were generally made from polar

views of anaphase groups inasmuch as precociously divided chromosomes

in metaphase might cause difficulty.
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THE EGGSTHAT PRODUCEPOLAR BODIES

The behaviour of the chromosomes in the maturation division of

the artificially activated eggs that extrude two polar bodies is identical

with that of the normally fertilized eggs. The normal diploid number

in Urechis is most probably thirty-six chromosomes and the haploid

number eighteen. The variability in the chromosome numbers shown

in the tables is undoubtedly due to errors in counting. The artificially

activated eggs (last section of Table I) show the haploid number of

TABLE I

FIRST CLEAVAGE
OF -NORMAL

FERTILIZED EGGS
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nucleolus generally persists as such throughout this time and about

seventeen or eighteen karyomeres may be seen distributed throughout

the egg. Later a single large nucleus is formed apparently by the

fusion of the karyomeres. The nucleolus remains intact and is seen

within the nucleus. This nucleus is generally about two-thirds of the

size of the original germinal vesicle and has a granular appearance
similar to that of the cytoplasm. The eggs remain in this condition for

about an hour, after which the first cleavage spindle appears.

TABLE II

Parthenogenctlc Eggs

FIRST CLEAVAGE
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It appears then that the first cleavage spindle is identical with the

first polar spindle as far as the chromosomes are concerned, and the

first division may be considered a maturation division.

At the second cleavage the diploid number of chromosomes is usually

seen. This is the case with the twenty anaphase chromosome groups
of the five eggs listed in Table II. The chromosomes of these groups
occur in more or less closely associated pairs. This means that the

chromosomes had divided previous to this division. In other words

the second cleavage is a mitotic rather than maturation and the cliploid

number of chromosomes is retained. In two eggs listed in Table II

eight anaphase groups gave chromosome counts approximating fifty- four,

TABLE III

Parthenogentic Eggs

FOURTHCLEAVAGE
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The failure of the artificially activated egg that extrudes polar bodies

to divide may be attributed to its retaining only the haploid number of

chromosomes or to the possession of only the inner central body of the

second polar spindle which is incapable of forming an amphiaster. The

former is an unlikely assumption inasmuch as some haploid cleavage

has been obtained in Urechis. But if the interpretation is based upon
the behaviour of the central bodies,

1
it is difficult to see why the cleavage

of those eggs that produce no polar bodies should go beyond the four-cell

stage. At this stage the centrosomes should be equivalent to the three

that would have gone into the polar bodies and the one that remains in

the egg. It might appear then that when the polar body central bodies

come to lie within the egg cytoplasm they are capable of forming

amphiasters. It may be pointed out in this connection that the first

polar body in Urechis may or may not divide. Correspondingly in the

artificially activated eggs, one of the cells of the two-cell stage often

fails to divide. Similarly in the four-cell stage one of the cells often

fails to divide corresponding to the egg cell that receives the inner central

body of the second polar spindle. This again may be interpreted to

mean that the first polar spindle is used for the first division. How-

ever, in a large number of cases all four cells divide, and since no acces-

sory asters have been observed in these eggs, it appears that the inner

central body of the second polar spindle has regained the ability to form

an amphiaster.

SUMMARY

1. The embryos resulting from the artificial activation of Urechis

eggs are diploid in chromosome number.

2. The diploid number is apparently obtained by the utilization of

the first polar spindle for the first cleavage and the substitution of a

mitotic division for the second maturation division.
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